INTRODUCTION
Applications software developed by the U.S. Geological Survey for digital cartography provide the means to record, store, and plot illustrations that consist of points, lines, and polygons (areas). When plotting these illustrations, polygons may be decorated (filled) with numerous patterns in as many colors as are available on the particular output device. In fact, GSMAP or GSDRAW (Seiner and Taylor, 1987) software provide more than three million ways to fill digitized polygons. Plotting by trial and error to achieve satisfactory fill patterns, that emphasize or enhance important spatial relationships on a geologic map or diagram, is both frustrating and time consuming for the novice and, at times, the experienced user. This manual provides guidance on optimal methods to fill polygons and on how to save time and materials in the process. Batch processing files tor plotting a sample color/pattern palette on the Hewlett Packard 7585B 8-pen plotter using GSDRAW software are provided on the disk.
The following descriptions and discussions assume the reader is familiar with the digitizing software GSMAP and (or) GSDRAW, and with their application to a particular configuration of microcomputer and graphic pen plotter. This manual deals soley with plotting techniques tnat will produce clear, vivid geologic maps and diagrams with these two software packages.
WARNING TO THE USER
The patterns produced from the accompanying disk will run correctly on GSDRAW version 3.0. Version 4.0 will NOT plot the dotted-line patterns, the plot will stop and a device time out error will appear on the screen. Version 3.0 of GSDRAW must be used for plotting, or a text editor such as SideKick can be used to delete the first, second, and fifth boxes labled as such in the PALETTE.BAT file on the accompanying disk, and then version 4.0 can be used.
Polygons digitized with version 4.0 of GSMAP or GSDRAW may be plotted with dotted patterns if version 3.0 is used for plotting. No modifications are needed. If dotted fills are not needed, version 4.0 can be used for both digitizing and plotting.
BACKGROUND
Major criticisms of computer-plotted maps and diagrams are that the output appears unfinished, that the product is not publication quality, or that even the 8-pen carousel of the large format plotters do not provide sufficient color diversity for many geologic diagrams. Another common complaint is that pattern variety, density, andcolor, which are important to communication, are difficult to achieve on the computer. The digital cartographic software GSDRAW and GSMAP do provide the means to achieve the desired variety and polish. The suggestions in this manual will aid in achieving colorful, quality diagrams.
In this manual, the term polygon means an area surrounded with digitized points and given a 400-line code when plotting with GSMAP and GSDRAW. Any polygon must be properly closed with a 2-button on the digitizing mouse. If there are internal polygons, the external and internal polygons are closed with a 3-button and the last internal polygon is closed with a 2-button. Any properly closed polygon may then be filled using the pen plotter.
There are three basic ways provided by the GSMAP and GSDRAW software to apply patterns and color to polygons: (1) fill a polygon with parallel lines (ruled pattern) whose spacing is defined by the user, (2) fill a polygon with cross-hatching where the user enters the angle of rotation for one set of parallel lines and a second set of lines are generated automatically at 90° to the first set, or (3) fill a polygon with solid color. These three general types of fill serve as a basis for creating an essentially unlimited variety of patterns.
The choices available to modify the patterns include varying both the angle of rotation (relative to the illustration border) and the spacing of lines of any set of parallel lines. In addition, the lines drawn by the plotter for any of these types of fill do not have to be solid lines; they may be dotted, dashed, or decorated in any of 20 different line patterns available in GSMAP and GSDRAW (Seiner and Taylor, 1987, p. 32) . Furthermore, variety may be added by selecting different pen types, pen tip widths, and plotter media. For example, fiber-tip pens used for paper plots come in about a dozen colors and in two widths.
Before you begin to fill the polygons, you should be aware that it is possible to combine pen colors to give new colors. For example yellow and blue pens may be used to create different shades of green. Also different patterns drawn using the same pen will yield variable intensity (percent of white space versus percent of color space of an area) of the color. These different patterns arise from varying the spacing, line type, etc. discussed previously. In addition, a polygon may be filled more than once. It may be filled as many times as are necessary, varying the plotting instructions with each fill, to achieve the desired effect. This report demonstrates some of the successful combinations from the above choices and provides the instructions to make them.
PRODUCING THE DEMONSTRATION PLOT
The following instructions and descriptions will produce a demonstration plot on a sheet of 33 x 44 inch plotter paper. The following instructions will produce the plot, and the remainder of this report will describe how the polygons were filled. The demonstration plot makes use of a single batch file and will take approximately 150 minutes to plot. Once completed, the demonstration plot contains instructions to use in future diagrams.
EQUIPMENT REQUIREMENTS 1) A large format (E-size) plotter meeting the requirements specified by Seiner and Taylor (1987, p. 64) .
2) GSDRAW Version 3.0 (Version 4.0 does not allow for dotted fill patterns without stopping the plot on a time out error, see above warning).
3} E-size (53 x 44 in.) plotter paper. 4) Eight fiber-tip pens (fairly new) of different widths and colors (see suggested colors below). 5) About 150 minutes of plotting time.
PROCEDURE
Hard disk users should copy files from the plot disk accompanying this report to their subdirectory that contains GSDRAW (this will speed up the plot Load the paper into the plotter. Establish communications through the com port.
Start GSDRAW.
From the menu, choose option 2, "Open an existing data base", for hard disk users enter PALETTE or for floppy disk users enter A:PALETTE. 5) Choose option 9, "Plot on the hard copy plotter". When asked if you have a batch file, select Y (yes) and then enter PALETTE.BAT if you have the files on a hard disk or A:PAL.BAT if you are using the floppy disk.
The plotted output is an array of polygon-fill patterns produced with different plotting parameters. There are nine small polygon boxes that make up each large box. Each large box demonstrates a change in some variable for filling polygons. To the right of each large box is a second large box containing instructions on how to plot the patterns ( fig. 1) . In figure 1 , the parts of the large boxes labled 2A and 2B contain four of their nine smaller boxes. The upper left small box of 2B lists the plotting instructions to plot the pattern in the upper left small box of 2A.
PLOTTING INSTRUCTIONS
In the large boxes labled with B's, there are a series of smaller boxes containing plotter entries. In figure 1 for example, box 2B contains the instructions: 409,1,1,0, and beneath that line: 9,20,30. The 409 is the line code identifying the polygon, the first 1 is the carousel position of the pen desired, the second 1 is the line type (in this case a dotted line), and the 0 is for drawing decorated lines (not used in this plot). On the second line the 9 is the fill type (here, a single set of parallel lines with out a border), the 20 is the spacing in thousandths of an inch between the lines, and the 60 is the rotation angle (clockwise from the horizontal) relative to the illustration border. The user may insert these numbers into their plot entry and obtain the same pattern as shown on the demonstration plot with the exception of entering their own 400-line code.
Box 10A OVERLAYING PEN COLORS-solid lines
This series of nine boxes demonstrates the plotting of two different colored sets of lines superimposed on one another. The left column of three small boxes contains, from top to bottom, a single set of parallel orange, blue, and purple lines. The right column of three small boxes contains, top to bottom, yellow, yellow, and blue sets of parallel lines. The middle column of three small boxes contains the combination or overlaying of both sets of lines from the left and right columns, creating different coloreopatterns. All of the lines are solid lines with constant spacing and, when overlayed, each set of parallel lines is mutually perpendicular.
The plotting sequence of colors does make a difference. For example, yellow lines plotted "on top or blue lines will result in a slightly lighter shade than blue plotted over yellow, all other factors being constant. Notice that for the yellow/blue combination, the spacing is wider for the blue line set than for the yellow line set. This helps balance the yellow with the blue.
Box 11A OVERLAYING AND VARIATION IN SPACING
This set of nine boxes demonstrates several of the earlier methods. A black dot pattern has been superimposed on a yellow pattern. The top row of three small boxes has identical yellow dotted patterns, the middle row of three boxes has identical yellow solid lines, and the bottom row has three identical patterns of crosshatched yellow lines. However, each row of yellow patterns differs from the other two rows.
The left column of three small boxes from top to bottom contains identical black dotted line patterns (spacing between lines is 30 thousandths of an inch), the middle column of boxes has identical black dotted overlays (spacing is 60 thousandths of an inch), and the right column of three small boxes has identically plotted sets of dotted line patterns (spacing between lines is 90 thousandths of an mch). In this set of nine boxes, any row (left to right) contains identical yellow patterns with three different black dot overlay patterns, and any column (top to bottom) contains three different yellow patterns with three identical black dot overlay patterns.
SUMMARY
The demonstration plot presents some of the different ways of the millions possible, to fill polygons usme GSMAP and GSDRAW software. These patterns nave been tested and may aid the user in designing other useful combinations. Additional points to keep in mind when designing pattern fills are: 1) Color perception is based on the ink color, the density of the fill (percent of white space versus percent of color space), and the blending of more than one ink color, thus small changes can produce very different results.
2) Dotted lines require more time to plot than solid lines. Solid fills require more time to plot than solid ruled lines. If time is a consideration, use dot patterns and solid fills for smaller areas.
3) More than one set of dotted lines plotted at different angles of rotation become quite exotic and will draw the eye to the pattern. Caution is recommended when using this type of pattern. 4) Lighter colors should be used to fill larger areas and darker colors for small or narrow areas. 5) None of the patterns in the demonstration plot have a border. The borders you see around boxes in this plot were digitized separately. The user may enter a fill type of zero for any polygon and produce only a border for that polygon. 6) Additional pattern/color palettes may be created simply by changing the pen combinations in the plotter carousel or editing the batch files.
